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(57) Abstract 

The invention concerns a method for isolating a target biological material contained in a sample, consisting in the following steps: 
providing a capture phase, in microparticulate or linear form, consisting of at least a first particulate or linear polymer, with apparent 
hydrophile character and first complexing groups, the latter being bound by co-ordination to a first transition metal, which is itself bound to 
a first biological entity capable of specifically recognising the target biological material; contacting said target biological material with at least 
the capture phase; and detecting the capture phase-target biological material complex, optionally with a detection phase, in microparticulate 
or linear form, and consisting of at least a second particulate or linear polymer, with apparent hydrophile character and second complexing 
groups, the latter being bound by co-ordination to a second transition metal, which is itself bound to a second biological entity capable of 
specifically recognising the target biological material, and a marker. 



(57) Abrege* 

L'invention concerne un proc6d6 de mise en evidence d'un materiel biologique cible contenu dans un echantillon, selon lequel on 
dispose d'une phase de capture, sous forme microparticulaire ou lineaire, et constitute par au moins un premier polymere particulaire ou 
lineaire, avec un caractere apparent hydrophile et des premiers groupements complexants, ces derniers etant lies par coordination a un 
premier metal de transition, qui est lui-meme lie a une premiere entite biologique susceptible de reconnattre specifiquement le matenel 
biologique cible; on met en contact ledit materiel biologique cible avec au moins la phase de capture; et on detecte le complexe phase 
de capture - matenel biologique cible, eventuellement avec une phase de detection, une phase de detection sous forme microparticulaire 
ou lineaire, et constituee par au moins un second polymere particulaire ou lineaire, avec un caractere apparent hydrophile et des seconds 
groupements complexants, ces derniers etant lies par coordination a un second metal de transition, qui est lui-meme lie a une seconde entite 
biologique susceptible de reconnaitre specifiquement le materiel biologique cible, et un marqueur. 
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(54) bsw©^] sM*«f^6<j«f®s#«i-rs«:»&©^i*, &mm, mmm 



(57) OSR] 



(2) mm 2 0 0 1 - 5 2 1 6 2 5 

w*tfi{*£*&m « ci:^#®i:-rs, +f > y;K> #s n -s as ^ 
t ttw®. t?% m&m i * fc « 3 se-iiiScco^ So 

5. ^-ROVSrca^-cD^'J tK. igttty?-, 7^U/b7=F, 

7 * U ;U7 5 b'Mmfo. * * 5 U )VT 5 H S fctt * 5 5 V frT 5 KttVfc 

< tt>—o<ommm. jkU'p%< tt— po^s&it*y^-ofi^»cj:^Tfli6 

5 K, N-n-yntT;l/7^ U/l>7 5 F\ N-n-^aW^^y^75K, N-n-i' 
vyn^M?^'J;l/75F> o/a kVb7^ U /V7 5 h\ N.N-v'x^l/ 

7 p otVL/7^"J;U7 5 F^SilJR^tl, S-Ot/T-iijlf £ L < tf\ li-^V^ 
a^;I/7^U;U7 5 F (N 1 PAM) C t tT39t*^ 5 Kii©?} 

So 
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f#^2 0.0 1 -5 2 1 6 2 5 



7. fflltttyv-^ WTOS(I) : 

CH2-C (Z) - (X) (R) P - (Y) n (I) 

K*, Ztt, H, Ci-C5 7;l/^l/i, -COOHSfttt 
-CO-NH-CH (CHs) 2Mgl, 

Yfcfc, -CH2-COOH, -N (CH2-COOH) 2 , 

-N (CH-COOH) (CH 2 -COOH) £ fcli - ( C H 2 - C H 2 - N H 2 ) 2 , 
(C H 2 - COOH) S^L. 

Xlt, -NH(CH2-CH 2 -). -N (CH2-CH2-) 2, — N CCHz-C 
OOH) (CH2-CH2-). £fcteCH (COOH) -**U 

MB 3 ?" S c i: T * &t$tm 5 IBtgo^ffio 

1 0. Ji^ffl^¥ffl*^/c^«Sli^^^^c fcWWfc-rsiMWl 1 82«K 
1 1. $»fW»HT^^ JB7jcttS/£«»7jctt<D37J: 
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16. S-M/^/-:f«r(D^'j7-^ #U (N--Tvynb!;bT^'j7l/7^ 

20. ^Kis^ffl^n§ct^mi:-r^if^ist/4^^ui 9©^-r 

. ffififttgttJSSh fb*«3ttJ*ih WffcflMMh »ttric#. MM. /n^t^ 

o 

2 2. ELI S AffiA^ffl^nScli:^!tfmi:-r-5lt*^2$/c«3RO r 4^:^ 
LI 9 Sfcfi 2 1 cOU^-rn^— ^iHSH$<D^)*o 

2 3. v-C^n««[?$fc{iS[|S«Jg»-p#aEL, ^±JB*ttOttK*#-r* 
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teens ssi— <DM&&mfctt-tzmmc&-oTm-&!LT^%£ t*<& 
2 s. M&mz 3icf£,m<»ffi'®m. Tkxs/zttmtmMz 4K.w$.<omm*'£ 



(6) ^2 0 0 1 - 5 2 1 6 2 5 

««S£W*w*K**«r*^»o^ffi, flinffi. tttbffi. atfltHB 

»ffl*B(capture phase) (detection phase) 

Lfc*ffi»CJ:*. *>^U>fiJC#*n*. ««(tai^et)*»*««Wi:LT** 

/^^KSfcttaf^V/^^fWaR**^* ; LfrU S»(DNAStetiRNA) 
M.KempeH (l) ISKO^C^C^oT. aHU fcX^>EJ!k ±»CRN7- If 

A*#€r«W*v^<^K*ffl*rsfc*o??}S^»HiT?*5. KfiFSlctjJor, 

- «»*:"<*«Rtf&«»{fcffJ. 3fetcN-(4-tf-;l/)-svv ? ;l/-r^yz:^ ( 
VB I DA) £\ £Mt tXTisXD^^ff^— rt/K©Rfl<DEffil&fi\ RZf^JM 

*ffl«F»PS4 f 2 4 6, 3 5 0fOXKB, 9&&JHlC&rd» LfciBttffcSB*^ 
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iiitfgKigH-r-So ccDWMZ. ccDv^cuH-^XOttKlct 9, MUSICS? 
u v-, &ttt«jjg£- l fcs-oatwks «fc K) fiSt >) , 
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fc?/l/7^U;b7^ h\ N-Ji^b^ £ * U ;b7 ^ F\ N-n-^n^l/7^'J;l/7^K 
. N-n-ynlf;M^^'J;l/7^F, N-n->r v:/n fc?/l/>< U;b7^ h\ N-->^ 
n^aVf;l/7^U/I/7^ F\ N ,N-^x?-;l/7* Uyl/7^ h\ N-^;l/-N^y^ 
ot!;l/7^U;b7^ F\ &tfN-;**-;l/-N-n-:/n fcf/l/7^ y ;|/7^ KsfrSSS?* 
n> I2re/ V— &»£L< te. N--f V:/nfc^U7*y;b7^ F (NIP AM) 

CH 2 = C (Z) - (X) (R) „- (Y) „ (I) 

H. C1-C5 7W;H, -COOHS/itt 
-CO-NH-CH (CH 3 ) zK^rStU 

Ytt, -CH2-COOH, -N (CH2-COOH) 2, 

-N (CH-COOH) (CH2-COOH) Sfeli'(CH 2 -CH 2 -NH 2 ) , N 
(CH2-COOH) 



X«\ -NH(CH 2 -CH 2 -). -N (CH 2 -CH 2 -)2, -N ( C H2 — C 
OOH) (CH2-CH2-), SfctiCH (COOH) -£:SIU 
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.n43j;a'pa^n^n. mMcffiji^osfcti nc^ : n,^^-efeo, fit 

■rS«8#<tS*S-tf*U MV^nW7*'JA/75 H) (PN I PAM) T'& 

So 

***U «ttft**flMWUcHLT, irtM-ln^ IBR-SK, 

^7"^-, DNA-DNA. R N A - R N Al£<D^ 7 P CD?a-&f*^r±|?3M€i:tt 
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Sfi^Lfc. H I VCDp 2 4Sftttgp 1 6 0^y/^lT^ o 

T'#StSili:tfTf5 0 f^JbOfc. ^neCi, mfl^±tC I MA C (Immobilized 
Metal Ion-Affinity Chromatography : Wg.fc&M-J ^t>^fPf£^ P7 h^^^ 

WarttCBUfcoT r{^D*r^J ("reported") (2, 3) Q M^LT, 

«k (mc~~D<D±mm(Dmwtm%iT ^ ; bl l < « 6 {@<D±tgfet£OjS 
w±) ffif^n^o -io 6<ionxf y>atf/$fttt^f^ visa* w 
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fiR#, St«ttgttfiR», fbS^ftfiKSh m?ffiJS£fi£». KtefiJWK tfUK* /^t 1 

* < fc t— so*— fc umRtttf u t-, Rxfm-nmmtm * t> 

&< kt,-ooSr:«)«tt?iftttili«*Uv-, Rtffll— ©«f*fldSJ: t)B£ 
*!^OW«tRtff!ljStt, UfiWIJU 1 5. arff 1 £ 3 IC J: oTWTKW 

^*ns : 

mili. MAVE#'J-7-0, U -7-, stfD (St-NIPAM-A 

em) &?£<DJ8^{co^T<Dt§^;£«-r„ 

-N I PAM-MAVE) _htC®#LfcR H 2 4 * V/^HO&iltJttS^fb* 

icMTZmmtLTO), WfitfsKy?— , *'J (S t-NI PAM-MAVE) 
£§g{£{bbfcRH2 4 ^>A^«<DS«r«-To 
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t/v- : 

- 9 9%X^-b>(Janssen Chem ica ,ref . 13279-87) , Mw= 10 4. 5 g • m 
o 1 

- N-^f V~fu fc?;b7" 9 V )\;T ^ F (NIP AM) (Kodak re f. 10982), Mw = 
113. 1 6 g • mo 1 - 1 

(6 0X4 0, v/v) tUCjg»<*n£o 
tiK/V- : 

- iifc-7^yxf;b/^^'J;l/i (A EM) (Kodak ref .18513). Mw=l 
65. 62g-mol" 1 

mmm : 

~ Nl^fl/Vexy^'J^^F (MBA) (Ami labo ref. 10897). Mw = 
271. 19g«mo I" 1 

- *,2 l -7 N /a(2-7^^7/D/^) (V5 0) (WakoSSjSS). Mw 
= 271. 1 9 g • m o 1 - 1 

V5 0lfc WW^c, «ffll(lfK:WSilMt*tiao i£^-rv-^ 7 j<&o* 
7-fehyo6 0/4 oild«rt*i:»JB*rSo 3 o %<oilsas**rr*JI 

- jBBKKftU ^A(Prolabo). Mw= 2 7 0. 3 2 g • m o 1 - 1 

- >T £ 3 >^ (A ldr ich) , M w = 1 3 2 g • in o 1 1 
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- ^Tk^U-OK-^-^^Ulf— ;l/X— t-)\/ (MA V E) (Poly sciences) 

lfe»J2 : ^tgfbtfU v-, ;KU (N--rvyntf;l/7 p ^U;l/7^ F) — f^3>S 

4. 3 8 g<DN--rV7 P n t?;l/7^ U 5 b\ 2 0 0 g £>7K 0. 3 7g<DM 
BA, 0. SgW^nVg, MO. 4 5 g(DT 5 V JlT ^ F£\ 2 5 0ml 

<dtv7 Q°c(oum?\ -ftmtc*) 3 o oiiHETojn»*«i«p-r*o 7jc»tt^5 

-Yv-T'feSiSBSK^U^A (0. 0 5g) ^ «-&KJS*BISft'r5fc«)K:«« 

«F^K»«rtJcjss4P"rs(5 g^7j<tcr§s?"r^)c 

Sfi'SJE*. IrI i;*ft©TT* 5 WHI8«t-rSo 

«*(0KSsos«tt. 9 8 % a: just e>n^o 

- »WmiCj:otill!l£lftttatfl 500nmm 

- asatfrDT^y-tr-i', SI^SH^mflHeWSOTy-b^^J:?), ii^S (-C 
OOH) (DO. 3mmo 1 X g (D^*t 5 Xtffl6tlfto 

1) Wtf*y7-, sRU (Xfb>-N I P AM) (D&tii 
a) JiTkttfRtt^Uv-OilH 

<D&m£LT, 2 0 0 g<Dzk. 18g^XfL/y, 2gONI PAMStf 

o. 2goV5 0t«ffliT, *Bfi«»K:fctt*«£fc«oT* 

— , -rato-6X^-U>RtfN I PAM^f'Jv- tHU (St-NIPAM 
) 31*1**, 

^nospgiiLT, ffij£(omm<D^<Drcsbic^ tttt^yv- (a em) * 

> JJtJfiSfcte^— -Tftfe-fe 5 g ON I P AM, 0*^6 4 %(0A EM(N 
I 



(14) 



mm. 2001-521625 



P A MtSLT), 0. 1 2 2 gCOV 5 0M0. 0 6 9 g©B ACSftOTT- 
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;l/X— : Maleic Anhydride -co -Methyl Vinyl Ether) 

m a v e «ikp# u ^-<dt ^ >^mmt(o±i vfv w&&**imcir 

U\ pH8. 2T'l 0- 2 M^t>M^1*l»^^ili$T^I)o ^77°U 
U V^WOMOOflWKi. KSK^iWilPStifcM AVE (0^Wi»«:»LT«tI 

*«Sffil2 Sfctt 3 fcfiEoT»5ftfc. «<ttfcS*«J#U 
ffi W a ct o T G££ £ n § o 

9mm 5 4ft*e91i:LTfffl$n5RH2 4 



(16) #82 0 0 1 - 5 216 2 5 

RH 2 4 £:«w*n*) T«(5) 0 CiD^^^»i, 27xi0 3 g-mol- 

fco 

y»KRtfpHOKf*. KR*W*fcA,2£Uftv\ £fcl±£<#fiELJS:i/^fe 
ft S fc 46 tc flBS L fc 0 

812*4, 36Jll«3lCt!eor»6tlfc5KU (St-NI PAM-MAVE) ±-\ 
OR H 2 4^>/^lOft^to 

/Co 0 3 14, «*£>r*->3aft. Rtf«t*ft^*> (Zn 2 *) ©— SJMtfcJW 

pHk:«#L/t«f*{bo«**^-ro 

COgl^^^n^cfc^tC, ffi»O#a<0TTO*U (St-NI PAM-MA 

c ojsmtcj; o , east- % c fcoai^«(*ftofc*<o«B3a:*ft*ft£-rs c 

RfFlgtil-r*— |W]B#tC 1 . 5mg ■ rrr 2 ICfc^mMt^T Z> <> -T^V^S 

KMLT. cnt4»#fb*{Ear«fe»U:«/jNT*attnHr«:638:l^ 
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HMa»iE«] mmm 1 8 4 0k<»8m i m 

OftHB] ¥$1 1 *6fl 14 3(1 9 9 9. 6. 1 4) 

rnmw 

fflt)aiW#ff3Viii&zmm-r * rzuxoxm, mmm, mmm, Rtfum 

*fgB^{±, Ifjfffl (capture phase) RtfffitlC^mffl (detect ion phase) 
L/c^fttC^?,, t^y/^ttSnS, SIW (targe t)£f^6m«£LT*fc2 

'^mmtzimz^'^nvanitiSM-rz ; l^u W(DNASfc«RNA) 

WMtfrtH^E P-A-0, 5 16, 1 9 8 t^oT, &1H£?<fc9&3fi3l 
M.Kempe^ (1) mW.<DlCffilc'l£iZ. XVtX?-i?>m&L ±CRN7- tf 
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vb i da) &mttz*i>'is<D^z?y—}im<Dm<Dffi.m&et, Rrj&m 

*ffl#! ! Flg4. 2 4 6, 3 5 0 »^«KH8^Lfe«l*ftS*^ 
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o 

h°;l/7^ F\ N-x^l/^^U/l/T^ F\ NWp^7^U;1/7^F 

, N-n-7atf^*^U;b7^ F\ N-n^y7n^M^^U;b7^ H\ N->^ 
nynt°/l/7^U;l/7^ F, N.N-^^/l/Z^U^y^ F\ N-^f/b-N-^yy 
nh°;I/7^U;Vy^ K> SOT-^f;V-N-n-yob°;l/7^U;l/7^ Ffr5 
ilJR^n. R€y7-Ji»iL<Ji, N--TV7 p ntf;l/7^U;l/T^ F (N I PA 

m) T'65o ^figtt^/^-^»^b<^, wtos (i) frctaa-rsfflf^s-r 

£ : 

CH 2 = C (Z) - (X) .- (R) P - (Y) n (I) 
StU H, C1-C5 7;WS> Sfctt^^k -COOHSfttt 

-CO-NH-CH (CH 3 ) zK*SU 

Ytt, -CH2-COOH, -N (CH2-COOH) 2. 
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-N (CH-COOH) (CH 2 -COOH) £ fete - ( C H , - C H 2 - N H * ) 2x 

I 

(CH^COOH) SIU 

Xtt. -NH(CH 2 -CHz-), — N (CH2-CH2-) 2, — N (CH2-C 
OOH) (CH2-CH2-), SfctiCH (COOH) -^gL> 

*»w«aai— ofltw* kmc * u- h ftK * o r ws^tsi-oii 

ill: «fc *J BEttt ± o T*££- LT^5 C t "f S^fto 

#* 1 BE«®#fe, 

iRifi 3 . s it i&%mm a mi 3 (om^^iammys 
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